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LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

This U.S. non-provisional patent application claims prior-
ity under 35 U.S.C. §119 of Korean Patent Application No.
10-2012-0026715, filed on Mar. 15, 2012, the contents of
which are hereby incorporated by reference.

BACKGROUND

1. Field of disclosure The present disclosure relates to a
liquid crystal display. More particularly, the present disclo-
sure relates to a liquid crystal display having an improved
visibility.

2. Description of the Related Art

In general, a liquid crystal display includes two transparent
substrates and a liquid crystal layer interposed between the
two substrates. The liquid crystal display drives the liquid
crystal layer to control a transmittance of light passing
through pixels, thereby displaying a desired image.

Each pixel is divided into a plurality of domains to widen a
viewing angle. To form the domains, the pixel electrode or the
common electrode may include a slit. As an alternative means
to form the domains, a method of photo-aligning liquid crys-
tals or a method of adding a reactive mesogen into an align-
ment layer or the liquid crystal layer have been suggested.

Although the viewing angle is widened in such displays,
side gamma characteristics (e.g., a side visibility) are differ-
ent from front gamma characteristics (e.g., a front visibility).
That is, the side visibility is worse than a front visibility.

SUMMARY

A liquid crystal display having an improved visibility is
provided.

In one aspect, a liquid crystal display includes at least one
pixel including a first sub-pixel charged with a first voltage
and a second sub-pixel charged with a second voltage difter-
ent from the first voltage; a first substrate on which a first
sub-pixel electrode provided in the first sub-pixel and a sec-
ond sub-pixel electrode provided in the second sub-pixel are
disposed; a second substrate that faces the first substrate and
on which a common electrode facing the first sub-pixel elec-
trode and the second sub-pixel electrode is disposed; and
liquid crystals interposed between the first substrate and the
second substrate. The first sub-pixel electrode includes at
least one first slit having a first horizontal portion and a first
vertical portion, a width of the first horizontal portion is
different from a width of' the first vertical portion, and the first
slit is arranged along an edge of the first sub-pixel electrode.

The first sub-pixel includes a first thin film transistor out-
putting a data signal and a first liquid crystal capacitor con-
nected to the first thin film transistor, and the second sub-pixel
comprises a second thin film transistor outputting the data
signal, a second liquid crystal capacitor connected to the
second thin film transistor, a third thin film transistor turned
on at a different time point from the second thin film transis-
tor, and a coupling capacitor electrically connected to the
second liquid crystal capacitor to lower a voltage charged in
the second liquid crystal capacitor when the third thin film
transistor is turned on.

The first sub-pixel is divided into a plurality of domains
and the liquid crystals are aligned in a different direction in
each domain.
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The common electrode includes a second slit disposed in a
first portion of the common electrode positioned over the first
sub-pixel electrode. The second slit includes a second hori-
zontal portion and a second vertical portion and is disposed at
a border between the domains of the first sub-pixel.

A width of the second horizontal portion is different from
a width of the second vertical portion.

The first slit is arranged in each of the domains in the first
sub-pixel. The first voltage has a level higher than the second
voltage, and the first horizontal portion has a width larger than
the first vertical portion.

The second sub-pixel electrode includes at least one third
slit having a third horizontal portion and a third vertical
portion with a width larger than a width the third horizontal
portion, and the third slit is arranged along an edge of the
second sub-pixel electrode.

The second sub-pixel is divided into a plurality of domains
and the liquid crystals are aligned in a different direction in
each domain, and the third slit is arranged in each of the
domains of the second sub-pixel.

The common electrode includes a fourth slit disposed in a
second portion of the common electrode positioned over the
second sub-pixel electrode, the fourth slit is disposed at a
border between the domains of the second sub-pixel, and the
fourth slit includes a fourth horizontal portion and a fourth
vertical portion. A width of the fourth horizontal portion is
greater than a width of the fourth vertical portion.

In another aspect, a liquid crystal display includes a first
substrate that includes a gate line applied with a gate signal
and a data line applied with a data signal, a pixel electrode
disposed on the first substrate, a thin film transistor disposed
on the first substrate to apply the data signal to the pixel
electrode in response to the gate signal, a second substrate
facing the first substrate and including a common electrode,
and liquid crystals interposed between the first substrate and
the second substrate. The pixel electrode includes at least one
first slit that includes a first horizontal portion and a first
vertical portion having a width different from a width of the
first horizontal portion. The first slitis arranged along an edge
of the pixel electrode.

According to the above, the pixel includes slits having
different widths in each direction to control the average direc-
tors of the liquid crystals, thereby improving the side visibil-
ity of the pixel.

The pixel includes the first and second sub-pixels charged
with different voltages from each other. The average directors
of'the liquid crystals of the first sub-pixel are controlled to be
adjacent to the horizontal axis of the first sub-pixel, and thus
the side visibility in the low gray-scale range of the pixel may
be improved.

In addition, the average directors of the liquid crystals of
the second sub-pixel are controlled to be adjacent to the
horizontal axis of the second sub-pixel, and thus the side
visibility in the high gray-scale range of the pixel may be
improved.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other advantages will become apparent by
reference to the following detailed description when consid-
ered in conjunction with the accompanying drawings
wherein:

FIG. 1 is a plan view showing a pixel of a liquid crystal
display according to an exemplary embodiment;

FIG. 2 is an equivalent circuit diagram showing a pixel of
FIG. 1,
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FIG. 3 is a cross-sectional view taken along a line I-I' of
FIG. 1,

FIG. 4A is a plan view showing the first sub-pixel electrode
of FIG. 1;

FIG. 4B is a plan view showing a portion of the common
electrode corresponding to the first sub-pixel electrode of
FIG. 4A,;

FIG. 4C is a view showing average directors of liquid
crystals in the first sub-pixel of FIG. 1;

FIG. 5A is a cross-sectional view taken along a line II-II' of
FIG. 4C to show a liquid crystal director and includes a
graphical section below the cross-section indicating a plan
view of the electric field;

FIG. 5B is a cross-sectional view taken along a line ITI-IIT'
of FIG. 4C to show a liquid crystal director and includes a
graphical section below the cross-section indicating a plan
view of the electric field;

FIG. 6A is a plan view showing the second sub-pixel elec-
trode of FIG. 1;

FIG. 6B is a plan view showing a portion of a common
electrode corresponding to the second sub-pixel electrode of
FIG. 6A,;

FIG. 6C is a view showing the average director of the liquid
crystals in the second sub-pixel of FIG. 1;

FIG. 7 is a graph showing a front gamma characteristic and
side gamma characteristics of the liquid crystal display;

FIGS. 8A to 8C are plan views showing a first sub-pixel
according to another exemplary embodiment;

FIGS. 9A to 9C are plan views showing a second sub-pixel
according to another exemplary embodiment;

FIG. 10 is a plan view showing a pixel according to another
exemplary embodiment; and

FIG. 11 is an equivalent circuit diagram of a pixel shown in
FIG. 10.

DETAILED DESCRIPTION

It will be understood that when an element or layer is
referred to as being “on”, “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer, or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numbers refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

It will be understood that, although the terms first, second,
etc. may be used herein to describe various elements, com-
ponents, regions, layers and/or sections, these elements, com-
ponents, regions, layers and/or sections should not be limited
by these terms. These terms are only used to distinguish one
element, component, region, layer or section from another
element, component, region, layer or section. Thus, a first
element, component, region, layer or section discussed below
could be termed a second element, component, region, layer
or section without departing from the teachings of the present
disclosure.

Spatially relative terms, such as “beneath”, “below”,
“lower”, “above”, “upper” and the like, may be used herein
for ease of description to describe one element or feature’s
relationship to another element(s) or feature(s) as illustrated
in the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
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4

figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below, depending on the orientation of the device. The device
may be otherwise oriented (rotated 90 degrees or at other
orientations) and the spatially relative descriptors used herein
interpreted accordingly.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting. As used herein, the singular forms, “a”, “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further
understood that the terms “includes” and/or “including”,
when used in this specification, specify the presence of stated
features, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, integers, steps, operations, elements,
components, and/or groups thereof.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the relevant
art. It will be further understood that terms, such as those
defined in commonly used dictionaries, should be interpreted
as having a meaning that is consistent with their meaning in
the context of the relevant art and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

Hereinafter, example embodiments will be explained in
detail with reference to the accompanying drawings.

FIG. 1 is a plan view showing a pixel of a liquid crystal
display according to an exemplary embodiment, and FIG. 2 is
an equivalent circuit diagram showing a pixel of FIG. 1. FIG.
3 is a cross-sectional view taken along a line I-I' of FIG. 1.

The liquid crystal display according to an exemplary
embodiment includes at least one pixel PX. In FIGS. 1 and 2,
only one pixel is illustrated for the convenience of explana-
tion, however, the liquid crystal display may include a plural-
ity of pixels, which are arranged in a matrix configuration.

The liquid crystal display includes a plurality of gate lines
and a plurality of data lines. In FIGS. 1 and 2, the gate lines
GLi and GLi+1 that apply gate signals to the pixel PX and
data lines DLj and DLj+1 that are arranged adjacent to the
pixel PX are shown.

One pixel PX is arranged between a first data line DLj and
a second data line DLj+1, which are successively arranged.
The pixel PX receives a data signal from the first data line
DL,. A first gate line GLi and a second gate line GLi+1 are
insulated from the first and second data lines DLj and DLj+1
while crossing the first and second data lines DLj and DLj+1.

In addition, the liquid crystal display further includes a first
storage line SL.1 and a second storage line SL.2, which are
spaced apart from each other in a plan view. The first and
second storage lines SL.1 and SL.2 are insulated from the first
and second data lines DLj and DLj+1.

The first storage line SL1 includes a trunk electrode CSI1,
a first branch electrode LSL1 branched from the trunk elec-
trode CSL1, and a second branch electrode RSLL1 branched
from the trunk electrode CSL1. The second storage line S[.2
includes a trunk electrode CSL2, a first branch electrode
LSL2 branched from the trunk electrode CSL2, and a second
branch electrode RSL2 branched from the trunk electrode
CSL2.

The trunk electrode CSL1 of the first storage line SL.1 and
the trunk electrode CSL2 of the second storage line S[.2 are
substantially in parallel with the first and second gate lines
GLiand GLi+1. The trunk electrode CSL1 of the first storage
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line SL.1 and the trunk electrode CSL.2 of the second storage
line SL.2 are respectively arranged at both sides of the pixel
PX with the first and second gate lines GL.i and GLi+1 inter-
posed between the trunk electrodes CSL1 and CSL.2.

As shown in FIG. 2, the pixel PX includes a first sub-pixel
SPX1 and a second sub-pixel SPX2. The first sub-pixel SPX1
and the second sub-pixel SPX2 are charged with different
voltages.

The first sub-pixel SPX1 includes a first thin film transistor
Trl, a first liquid crystal capacitor Clc1 (FIG. 2), and a first
storage capacitor Cstl. The second sub-pixel SPX2 includes
a second thin film transistor Tr2, a second liquid crystal
capacitor Clc2, a second storage capacitor Cst2, a third thin
film transistor Tr3, and a coupling capacitor Ccp.

As shown in FIG. 1, the first and second thin film transis-
tors Trl and Tr2 are electrically connected to the first data line
DL,j and the first gate line GLi, respectively. In detail, the first
thin film transistor Trl includes a first source electrode SE1
connected to the first data line DLj, a first gate electrode GE1
connected to the first gate line GLi, and a first drain electrode
DE1 connected to a first sub-pixel electrode SPE1. The first
source electrode SE1 and the first drain electrode DE1 are
disposed on the same layer. In FIG. 1, a semiconductor layer
of the first thin film transistor Tr1 is not shown. The semicon-
ductor layer may be interposed between the first gate elec-
trode GE1 and a layer on which the first source electrode SE1
and the first drain electrode DE1 are disposed.

The first sub-pixel electrode SPE1 faces a common elec-
trode 230 (refer to FI1G. 3) with a liquid crystal layer 300 (refer
to FIG. 3) interposed therebetween and forms the first liquid
crystal capacitor Clcl in cooperation with the common elec-
trode 230.

Also, the first sub-pixel electrode SPE1 is partially over-
lapped with the first storage line SL.1 to form the first storage
capacitor Cstl together with the first storage line SL1. The
first storage capacitor Cstl is connected to the first liquid
crystal capacitor Clel in parallel.

The second thin film transistor Tr2 includes a second
source electrode SE2 connected to the first data line DL}, a
second gate electrode GE2 connected to the first gate line
GL1, and a second drain electrode DE2 connected to a second
sub-pixel electrode SPE2.

The second sub-pixel electrode SPE2 faces the common
electrode with the liquid crystal layer interposed therebe-
tween and forms the second liquid crystal capacitor Clc2 in
cooperation with the common electrode. The second sub-
pixel electrode SPE2 may have an area larger than that of the
first sub-pixel electrode SPE1.

In addition, the second sub-pixel electrode SPE2 is par-
tially overlapped with the second storage line SL.2 and forms
the second storage capacitor Cst2 together with the second
storage line SL.2. The second storage capacitor Cst2 is con-
nected to the second liquid crystal capacitor Clc2 in parallel.

Referring to FIG. 2, when a first gate signal is applied to the
first gate line GLi, the first thin film transistor Trl and the
second thin film transistor Tr2 are substantially simulta-
neously turned on. The first gate signal is activated during a
high period and inactivated during a low period. The first thin
film transistor Trl and the second thin film transistor Tr2 are
turned on during the high period of the first gate signal.

The data signal applied to the first data line DLj is provided
to the first sub-pixel electrode SPE1 and the second sub-pixel
electrode SPE2 through the first thin film transistor Trl and
the second thin film transistor Tr2, respectively. Thus, both
the first liquid crystal capacitor Clcl and the second liquid
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crystal capacitor Clc2 are charged with a pixel voltage corre-
sponding to the data signal during the high period of the first
gate signal.

As shown in FIG. 1, the third thin film transistor Tr3
includes a third source electrode SE3, a third gate electrode
GE3, and a third drain electrode DE3. In addition, the cou-
pling capacitor Cep includes a first electrode Ccp-E1 and a
second electrode Cep-E2.

The third source electrode SE3 is connected to the second
drain electrode DE2 of the second thin film transistor Tr2, the
third gate electrode GE3 is connected to the second gate line
GLi+1, and the third drain electrode DE3 is connected to the
coupling capacitor Ccep.

The first electrode Ccp-E1 of the coupling capacitor Cep is
extended from the third drain electrode DE3, and the second
electrode Cep-E2 of the coupling capacitor Cep is extended
from the second branch electrode RSL.1 of the first storage
line SL1.

The coupling capacitor Ccp includes an insulating layer
interposed between the first electrode Ccp-E1 and the second
electrode Ccp-E2. In the present exemplary embodiment, the
insulating layer may be a first insulating layer 121 shown in
FIG. 3, but a structure of the coupling capacitor Cep should
not be limited thereto or thereby.

Referring to FIG. 2, the second gate line GLi+1 receives a
second gate signal that is activated during the low period of
the first gate signal. The second gate signal rises after the first
gate signal falls, and then, the second gate signal falls after a
period of time. The first and second gate signal may be, for
example, square wave signals.

When the third thin film transistor Tr3 is turned on in
response to the second gate signal, a voltage division occurs
between the second liquid crystal capacitor Clc2 and the
coupling capacitor Ccp. As a result, the pixel voltage charged
in the second liquid crystal capacitor Clc2 is lowered. The
amount of change in the level of the pixel voltage of the
second liquid crystal capacitor Clc2 may depend on the
charge rate of the coupling capacitor Cep.

Consequently, the first liquid crystal capacitor Clcl is
charged with a voltage greater than the voltage charged in the
second liquid crystal capacitor Clc2 after a time point at
which the second gate signal is generated. Thus, the liquid
crystals positioned in the first sub-pixel SPX1 have a different
alignment from the liquid crystals positioned in the second
sub-pixel SPX2, thereby widening a viewing angle of the
pixel PX. However, the configuration of the pixel PX, which
includes the first and second liquid crystal capacitors Clcl
and Clc2 charged with different voltages, should not be lim-
ited thereto or thereby.

After the time point at which the second gate signal is
generated, the voltage charged in the second sub-pixel SPX2
may be smaller than a reference voltage. The reference volt-
age is defined as a voltage that is able to change the alignment
of the liquid crystals included in the liquid crystal layer 300
(refer to FIG. 3).

Although the first sub-pixel SPX1 and the second sub-pixel
SPX2 receive the data signal having the same level during the
high period of the first gate signal, the second sub-pixel SPX2
may eventually be turned off. That is, the second sub-pixel
SPX2 may not transmit a light.

For example, when a low gray-scale data signal is applied
to the first data line DL, the first sub-pixel SPX1 is turned on
and the second sub-pixel SPX2 is turned off. On the other
hand, when a high gray-scale data signal higher level than the
low gray-scale data signal is applied to the first data line DL,
both of the first and second sub-pixels SPX1 and SPX2 are
turned on.
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The first sub-pixel SPX1, which is turned on even though
the low gray-scale data signal is applied thereto, exerts greater
influence on the visibility of the liquid crystal display than the
second sub-pixel SPX2 within the low gray-scale range.

Both of the first and second sub-pixels SPX1 and SPX2 are
turned on when the high gray-scale data signal is applied
thereto. Thus, the second sub-pixel SPX2, which has a greater
area than the first sub-pixel SPX1, exerts greater influence on
the visibility of the liquid crystal display within the high
gray-scale range.

Meanwhile, as shown in FIG. 1, the first sub-pixel SPX1
may be divided into a plurality of domains each having a
different liquid crystal alignment direction. That is, the liquid
crystals positioned in the first sub-pixel SPX1 are divided into
groups of liquid crystals, in which the liquid crystals are
pre-tilted, that is, aligned with an orientation that is tilted, or
at an angle, with respect to the substrates, in different direc-
tions from each other. In the case that the liquid crystals are
pre-tilted in different directions, the liquid crystals have dif-
ferent directors (hereinafter, referred to as liquid crystal
directors) from each other.

The first sub-pixel SPX1 may be divided into a first domain
DM1, a second domain DM2, a third domain DM3, and a
fourth domain DM4. Each of the first to the fourth domains
DM1 to DM4 has an average director corresponding to the
pre-tilted directions of the liquid crystals.

Also, the second sub-pixel SPX2 may be divided into a
plurality of domains. The second sub-pixel SPX2 may be
divided into a fifth domain DMS5, a sixth domain DM6, a
seventh domain DM7, and an eighth domain DMS8.

As stated above, each of the first and second sub-pixels
SPX1 and SPX2 includes a plurality of domains, thereby
widening the viewing angle of the pixel PX.

Referring to FIG. 3, the liquid crystal display includes a
first substrate 100, a second substrate 200 facing the first
substrate 100 while being coupled to the first substrate 100,
and the liquid crystal layer 300 interposed between the first
substrate 100 and the second substrate 200. The liquid crystal
layer 300 includes liquid crystals which are vertically
aligned. Although not shown in the figure, a cross-sectional
view of an area corresponding to the second sub-pixel SPX2
is substantially the same as shown in FIG. 3.

The first substrate 100 includes a first base substrate 110
which is a transparent insulating substrate. The first branch
electrode LSL1 and the second branch electrode RSL of the
first storage line SL.1 are arranged on the first base substrate
110. Although not shown in figures, the first gate line GLi and
the second gate line GLi+1 may be arranged in the same layer
as the first storage line SL.1.

A first insulating layer 121 is disposed on the first substrate
100 to cover the first branch electrode LSL1 and the second
branch electrode RSL.1 of the first storage line SL.1. The first
data line DLj and the second data line DI j+1 are arranged on
the first insulating layer 121. A second insulating layer 122 is
disposed on the first insulating layer 121 to cover the first and
second data lines DLj and DI j+1, and a third insulating layer
123 is arranged on the second insulating layer 122. In alter-
native embodiments, the third insulating layer 123 may be
omitted, or an additional insulating layer may be disposed on
the third insulating layer 123.

The first sub-pixel electrode SPE1 is disposed on the third
insulating layer 123. A first alignment layer 140 is disposed
on the third insulating layer 123 to cover the first sub-pixel
electrode SPE1. The first alignment layer 140 may include a
polymer material in which a decomposition, dimerization, or
isomerization reaction occurs upon the application of light
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(e.g., an ultraviolet ray or a laser). In addition, the first align-
ment layer 120 may include oligomer cinnamate mixed with
polymer-based cinnamate.

Meanwhile, the second substrate 200 includes a second
base substrate 210 facing the first base substrate 110. A color
filter layer 220 having one of red, green, and blue colors is
arranged on the second base substrate 210 in a position cor-
responding to the position of pixel PX. A common electrode
230 is disposed on the color filter layer 220.

A portion of the common electrode 230 faces the first
sub-pixel electrode SPE1 to form the first liquid crystal
capacitor Clcl as shown in FIG. 2. The common electrode
230 receives a common voltage which is different from the
data voltage. Although not shown in figures, the other portion
of the common electrode 230 faces the second sub-pixel
electrode SPE2 shown in FIG. 2 to form the second liquid
crystal capacitor Clc2 as shown in FIG. 2.

A second alignment layer 240 is disposed on the common
electrode 230. The second alignment layer 240 may include
the same material as the first alignment layer 140.

FIG. 4A is a plan view showing the first sub-pixel electrode
of FIG. 1, FIG. 4B is a plan view showing a portion of the
common electrode positioned over the first sub-pixel elec-
trode, and FIG. 4C is a view showing average directors of
liquid crystals in the first sub-pixel of FIG. 1.

Referring to FIG. 4A, the first sub-pixel electrode SPE1
may include a plurality of first slits SLT1. The first slits SLT1
are each arranged in one of the first to fourth domains DM1 to
DM4. The first sub-pixel electrode SPE1 may have a square
shape with a first side SPE1-S1, a second side SPE1-S2; a
third side SPE1-S3, and a fourth side SPE1-S4 in a plan view.
Each of'the first to fourth domains DM1 to DM4 may have the
same area by dividing the first sub-pixel electrode SPE1 with
a horizontal axis RLH1 and a vertical axis RLV1 as shown in
FIG. 4A. Both axis RLH1 and RLV1 are shown in FIG. 4A in
dashed lines as indicators, but are not physically part of the
sub-pixel.

The first slits SLT1 are arranged along the edges of the first
sub-pixel electrode SPE1. That is, the first slits SLT1 are
arranged adjacent to the first to fourth sides SPE1-S1 to
SPE1-54.

Each of the first slits SLT1 includes a horizontal portion
SLT1-H (hereinafter, referred to as a first horizontal portion)
and a vertical portion SLT1-V (hereinafter, referred to as a
first vertical portion). Hereinafter, one first slit SLT1 will be
explained in detail, focusing on the first domain DM1. In an
alternative embodiment from that illustrated in FIG. 4A, the
first horizontal portion SLT1-H and the first vertical portion
SLT1-V may be separated from each other.

The first horizontal portion SLT1-H is disposed adjacent to
the first side SPE1-S1, and the first vertical portion SLT1-V is
disposed adjacent to the fourth side SPE1-S4. The first hori-
zontal portion SUT1-H is substantially in parallel with the first
side SPE1-S1 of the first sub-pixel electrode SPE1, and the
first vertical portion SLT1-V is substantially in parallel with
the fourth side SPE1-S4 of the first sub-pixel electrode SPE1.

A width HSW1 of the first horizontal portion SLT1-H is
different from a width VSW1 of the first vertical portion
SLT1-V. As shown in FIG. 4A, the width HSW1 of the first
horizontal portion SLT1-H may be greater than the width
VSW1 of the first vertical portion SLT1-V. Additionally, a
distance HEW1 between the first horizontal portion SLT1-H
and the edge of the first side SPE1-S1 may be substantially the
same as a distance VEW1 between the first vertical portion
SLT1-V and the edge of the fourth side SPE1-S4.

Referring to FIG. 4B, a first portion 230-S1 of the common
electrode 230 positioned over the first sub-pixel electrode
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SPE1 (refer to FIG. 4A) in the liquid crystal display includes
a second slit SLT2. In FIG. 4B, an outer line of the common
electrode 230 has been shown as an example, and the shape of
the common electrode should not be limited by the outer line.
In the present exemplary embodiment, the liquid crystal dis-
play having the pixels PX includes one common electrode,
and the second slit SLT2 is disposed in each pixel PX.

The second slit SLT2 includes a portion that is substantially
in parallel with at least one of the first to fourth sides SPE1-S1
to SPE1-S4 of the first sub-pixel electrode SPE1. The second
slit SLT2 may include a horizontal portion SLT2-H (herein-
after, referred to as a second horizontal portion) and a vertical
portion SLT2-V (hereinafter, referred to as a second vertical
portion).

The second horizontal portion SLT2-H and the second
vertical portion SL'T2-V may cross each other at a position
corresponding to the center of the first sub-pixel electrode
SPE1. The second horizontal portion SI'T2-H is at a position
corresponding to a portion of the horizontal axis RLH1 (refer
to FIG. 4A) and the second vertical portion SLT2-V is at a
position corresponding to a portion of the vertical axis RLV1
(refer to FIG. 4A). In other words, the second slit SL'T2 is
positioned such that at least a portion of the second slit SLT2
is arranged between the first to fourth domains DM1 to DM4.

A width HSW2 of the second horizontal portion SLT2-H
may be the same as a width VSW2 of the second vertical
portion SLT2-V.

As shown in FIG. 4C, average directors of the liquid crys-
tals in the first to fourth domains DM1 to DM4 are different
from each other. The average directors of the first to fourth
domains DM1 to DM4, which are the alignment directions of
the liquid crystals, when no pixel voltage is applied, are
illustrated by dotted lines. Changes in the average directors of
the first to fourth domains DM1 to DM4 observed when the
pixel voltage is applied to the first sub-pixel electrode SPE1
will be described with reference to the first domain DM1.

When the pixel voltage is applied to the first sub-pixel
electrode SPE1, a direction of the average director of the first
domain DM1 is changed under an influence of a fringe elec-
tric field generated in the first horizontal portion SLT1-H and
the first vertical portion SLT1-V.

In FIG. 4C, the average director of the first domain DM1
represented when the pixel voltage is applied to the first
sub-pixel electrode SPE1 is illustrated with a solid line. The
average director of the first domain DM1 is tilted more toward
a horizontal direction D1 (as shown by the short arrow
between the dotted and solid director lines) after the pixel
voltage is applied to the first sub-pixel electrode SPE1 than
before the pixel voltage is applied to the first sub-pixel elec-
trode SPE1. The average directors of the second to fourth
domains DM2~DM4 are also tilted toward the horizontal
direction D1.

Meanwhile, when the width HSW1 of the first horizontal
portion SL'T1-H is the same as the width VSW1 of the first
vertical portion SLT1-V, the average director of the first
domain DM1 does not be changed to the solid line from the
dotted line after the pixel voltage is applied to the first sub-
pixel electrode SPE1.

FIG. 5A is a cross-sectional view taken along a line II-II' of
FIG. 4C to show a liquid crystal director and includes a
graphical section below the cross-section indicating a plan
view of the electric field, and FIG. 5B is a cross-sectional
view taken along a line III-III' of FIG. 4C to show a liquid
crystal director and includes a graphical section below the
cross-section indicating a plan view of the electric field. Here-
inafter, the average director of the first domain DM1 will be
described in detail with reference to FIGS. 5A and 5B.
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Referring to FIGS. 5A and 5B, fringe electric fields are
formed around the first vertical portion SLT1-V and the first
horizontal portion SLT1-H of the first slit SLT1. The fringe
electric fields are formed in both directions with reference to
the first vertical portion SLT1-V, and the fringe electric fields
are formed in both directions with reference to the first hori-
zontal portion SLT1-H.

An intensity of the fringe electric field formed around the
first vertical portion SL.T1-V and the first horizontal portion
SLT1-H depends on the width of the first vertical portion
SLT1-V and the width of the first horizontal portion SL.T1-H.

Because the fringe electric field formed around the first
vertical portion SLT1-V is relatively weaker than the fringe
electric field formed at the edge of the fourth side SPE1-S4 of
the first sub-pixel electrode SPE1, the liquid crystal directors
positioned around the first vertical portion SLT1-V have a
predetermined angle with respect to the first vertical portion
SLT1-V.

On the other hand, the fringe electric field formed around
the first horizontal portion SUT1-H, which has a larger width
than the first vertical portion SLT1-V, is relatively stronger.
That is, the fringe electric field formed around the first hori-
zontal portion SLT1-H corresponds in size to the fringe elec-
tric field formed at the edge of the first side SPE1-S1 of the
first sub-pixel electrode SPE1, and thus the liquid crystal
directors arranged around the first horizontal portion SLT1-H
are aligned substantially in parallel with the first horizontal
portion SLT1-H.

The change in an angle of the liquid crystal directors
around the first vertical portion SLT1-V is different from the
change in an angle of the liquid crystal directors around the
first horizontal portion SLT1-H, so that the direction of the
average director of the first sub-pixel SPX1 is changed.

Because a vector sum of the average director of the liquid
crystals according to the alignment direction of the liquid
crystals and the liquid crystal directors around the first verti-
cal portion SLT1-V is greater than a vector sum of the average
director of the liquid crystals according to the alignment
direction of the liquid crystals and the liquid crystal directors
around the first horizontal portion SLT1-H, the average direc-
tor of the liquid crystals arranged in the first domain DM1 is
tilted toward the horizontal direction D1. That is, the average
director of the liquid crystals in the first domain DM1 is tilted
toward the horizontal axis RLH1 shown in FIG. 4A when the
pixel voltage is applied.

However, in order to prevent the average director of the
liquid crystals in the first domain DM1 from being tilted
toward the horizontal axis more than is necessary, it is desir-
able that the width of the first horizontal portion SLT1-H is
equal to or less than three times of the width of the first
vertical portion SLT1-V.

Because the average directors of the first to fourth domains
DM1 to DM4 are tilted toward the horizontal direction D1, a
brightness of the first sub-pixel SPX1 decreases. In addition,
when the brightness of the first sub-pixel SPX1 is decreased,
the side visibility may be improved in the low gray-scale
range. Detailed descriptions of such will be provided below.

FIG. 6A is a plan view showing the second sub-pixel elec-
trode of FIG. 1, FIG. 6B is a plan view showing a portion of
a common electrode that overlaps the second sub-pixel elec-
trode of FIG. 6A, and FIG. 6C is a view showing the average
director of the liquid crystals in the second sub-pixel of FIG.
1.

Referring to FIG. 6 A, the second sub-pixel electrode SPE2
may include a plurality of third slits SLT3. The third slits
SLT3 are each arranged in one of the fifth to eighth domains
DMS5 to DM8. The second sub-pixel electrode SPE2 may
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have a rectangular shape with a first side SPE2-S1, a second
side SPE2-S2, a third side SPE2-S3, and a fourth side SPE2-
S4 when viewed in a plan view.

The fifth to eighth domains DM5 to DM8 may have the
same area by dividing the second sub-pixel electrode SPE2
with a horizontal axis RLH2 and a vertical axis RLV2 shown
in FIG. 6A.

Hereinafter, one third slit SLT3 will be explained in detail,
focusing on the fifth domain DMS5.

Each of the third slits SLT3 include a horizontal portion
SLT3-H (hereinatter, referred to as a third horizontal portion)
and a vertical portion SLT3-V (hereinafter, referred to as a
third vertical portion). The third horizontal portion SLT3-H of
the third slit SL’T3 is disposed substantially in parallel with
and adjacent to the first side SPE2-S1 of the second sub-pixel
electrode SPE2. The third vertical portion SLT3-V is substan-
tially parallel with and disposed adjacent to the fourth side
SPE2-S4 of the second sub-pixel electrode SPE2.

A width HSW3 of the third horizontal portion SL.T3-H is
different from a width VSW3 of the third vertical portion
SLT3-V. As shown in FIG. 6A, the width HSW3 of the third
horizontal portion SLT3-H may be smaller than the width
VSW3 of the third vertical portion SLT3-V. Additionally, a
distance HEW3 between the third horizontal portion SLT3-H
and the edge of the first side SPE2-S1 may be substantially the
same as a distance VEW3 between the third vertical portion
SLT3-V and the edge of the fourth side SPE1-S4.

Referring to FIG. 6B, a second portion 230-S2 of the com-
mon electrode 230 that is positioned over the second sub-
pixel electrode SPE2 (refer to FIG. 6A) in the liquid crystal
display includes a fourth slit SLT4.

The fourth slit SLT4 may include a horizontal portion
SLT4-H (hereinafter, referred to as a fourth horizontal por-
tion) and a vertical portion SL.T4-V (hereinafter, referred to as
a fourth vertical portion). The fourth horizontal portion
SLT4-H is at a position corresponding to a portion of the
horizontal axis RLH2 (refer to FIG. 6A), and the fourth ver-
tical portion SL.T4-V is at a position corresponding to a por-
tion of the vertical axis RLV2 (refer to FIG. 6A). A width
HSW4 of the fourth horizontal portion SL.T4-H may be the
same as a width VSW4 of the fourth vertical portion SLT4-V.

Referring to FIG. 6C, average directors of the liquid crys-
tals in the fifth to eighth domains DM5 to DMS8 are different
from each other. The average directors of the fifth to eighth
domains DM5 to DM8, which are in accordance with align-
ment directions of the liquid crystals, when no pixel voltage is
applied, are illustrated with dotted lines. The average direc-
tors of the fifth to eighth domains DM5 to DM8 observed
when the pixel voltage is applied to the second sub-pixel
electrode SPE2 are illustrated with a solid line. Hereinafter,
the fiftth domain DMS5 will be mainly described as a represen-
tative example.

The average director of the liquid crystals in the fifth
domain DMS5 is changed under an influence of a fringe elec-
tric field generated in the third horizontal portion SLT3-H and
the third vertical portion SLT3-V.

The average director of the fitth domain DMS5 is tilted more
toward a vertical direction D2 after the pixel voltage is
applied to the second sub-pixel electrode SPE2 than before
the pixel voltage is applied to the second sub-pixel electrode
SPE2. That is, the average director of the liquid crystals in the
fifth domain DMS is tilted toward the vertical axis RLV2
(refer to FIG. 6 A) when the pixel voltage is applied.

When the average directors of the fifth to eighth domains
DMS5 to DMS8 are tilted toward the vertical direction D2, the
brightness of the second sub-pixel SPX2 is increased. As the
brightness of the second sub-pixel SPX2 increases, the side
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visibility of the high gray-scale range may be also improved.
Detailed description of such will be provided below.

In an alternative exemplary embodiment, either one of the
first slit SLT1 or the third slit SUT3 may have a uniform width.
For instance, the width HSW3 of the third horizontal portion
SLT3-H in the third slit SLT3 may be the same as the width
VSW3 of the third vertical portion SLT3-V in the third slit
SLT3.

FIG. 7 is a graph showing a front gamma characteristic and
side gamma characteristics of the liquid crystal display. A first
graph G1 shows the front gamma characteristic, and a second
graph G2 and a third graph G3 show the side gamma charac-
teristic. The second graph G2 shows the side gamma charac-
teristic of the pixel in which each of the first slit and third slit
have a uniform width, and the third graph G3 shows the side
gamma characteristic of the pixel according to the exemplary
embodiment.

The first graph G1 has a gamma value such that a viewer
can easily perceive a change in gray-scale on the display. That
is, the first graph G1 represents a reference gamma curve.
Within a range of gray-scale that is under an intermediate
gray-scale (e.g., a range equal to or less than 40 gray-scale
values) the difference between the third graph G3 the first
graph G1 is smaller than the difference between the second
graph G2 and the first graph G1. This is because the bright-
ness of the first sub-pixel of the exemplary embodiment is
lower than the brightness of a first sub-pixel in which each of
the first slit and third slit have a uniform width.

In addition, above about 50 gray scale values in FIG. 7, the
difference between the third graph G3 and the first graph G1
becomes smaller than the difference between the second
graph G2 and the first graph G1. This is because the bright-
ness of the second sub-pixel of the exemplary embodiment is
higher than the brightness of a second sub-pixel in which each
of the first slit and third slit have a uniform width.

About 40 gray scale values to about 50 gray scale values in
FIG. 7, the difference between the third graph G3 and the first
graph G1 is similar to the difference between the second
graph G2 and the first graph G1.

That is, almost all of gray scale values, the third graph G3
showing the side gamma characteristic of the exemplary
embodiment is closer in values to the first graph G1 showing
the front gamma characteristic than is the second graph G2
showing the front gamma characteristic for a display in which
the slits are the same width.

Because the pixel according to the exemplary embodiment
has the side gamma characteristic which is close to the front
gamma characteristic, the side visibility of the pixel is better
than a pixel that has slits with a uniform width.

Table 1 shows side visibility values according to the width
of the first slit SLT1 and the third slit SLT3. The unit of
numbers in Table 1 is micrometer.

TABLE 1
First slit SLT1 side
(VEW1/ Third slit SLT3 visibility
VSWI:HEW1/HSW1) (VEW3/VSW3:HEW3/HSW3) value
3/4:3/4 3/4:3/4 0.265
3/5:3/4 0.262
3/6:3/4 0.257
3/7:3/4 0.255
3/4:3/5 3/4:3/4 0.264
3/5:3/4 0.259
3/6:3/4 0.255
3/7:3/4 0.253
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The side visibility values are obtained by dividing a value,
which is obtained by subtracting side brightness from front
brightness, by the front brightness. Thus, as the side visibility
value decreases, the difference between the front brightness
and the side brightness becomes small.

As shown in Table 1, the pixel has a relatively better side
visibility when the width HSW1 (refer to FIG. 4A) of the first
horizontal portion SLT1-H is greater than the width VSW1
(refer to FIG. 4A) of the first vertical portion SLT1-V in the
first slit SLT1.

In addition, the pixel has a relatively better side visibility in
the case that the width VSW3 (refer to FIG. 6A) of the third
vertical portion SLT3-V is greater than the width HSW3
(shown in FIG. 6 A) of the third horizontal portion SLT3-H in
the third slit SLT3. As shown in Table 1, as the width VSW3
of the third vertical portion SLT3-V increases, the side vis-
ibility is improved.

FIGS. 8A to 8C are plan views showing a first sub-pixel
according to another exemplary embodiment. In FIGS. 8A to
8C, the same reference numerals denote the same elements in
FIGS. 4A to 4C, and thus detailed descriptions of the same
elements will be omitted.

Referring to FIG. 8A, a first sub-pixel electrode SPE1
includes first slits SLT1. Each of the first slits SLT1 includes
a first horizontal portion SLT1-H and a first vertical portion
SLT1-V. The first sub-pixel electrode SPE1 according to the
present exemplary embodiment has the same structure and
function as those of the first sub-pixel electrode SPE1
described with reference to FIG. 4A.

As shown in FIG. 8B, a first portion 230-S10 of a common
electrode 230 overlaps a first sub-pixel electrode SPE1 (refer
to FIG. 4A) in the liquid crystal display and includes a second
slit SLT20.

The second slit SUT20 includes a second horizontal portion
SL.T20-H and a second vertical portion SLT20-V. The second
horizontal portion SL.T20-H is arranged at a position corre-
sponding to a portion of a horizontal axis RLH1 (refer to FIG.
8A), and the second vertical portion SL’T20-V is arranged at a
position corresponding to a portion of a vertical axis RLV1
(refer to FIG. 8A).

The second vertical portion SLT20-V has a width VSW20
that is greater than the width HSW20 of the second horizontal
portion SL.T20-H.

In FIG. 8C, an average director of a first domain DM1,
which is in accordance with an alignment direction of liquid
crystals, when no pixel voltage is applied, is illustrated with a
dotted line. The average director of the first domain DM1
observed when a pixel voltage is applied to the first sub-pixel
electrode SPE1 is illustrated with a solid line.

The average director of the first domain DM1 is tilted
toward a horizontal direction D1 (refer to FIG. 8A) after the
pixel voltage is applied to the first sub-pixel electrode SPE1.

In the present exemplary embodiment, after the pixel volt-
age is applied to the first sub-pixel electrode SPE1, the aver-
age director of the first domain DM1 is tilted more toward the
horizontal direction D1 (refer to FIG. 8A) than the average
director of the first domain DM1 illustrated in the solid lines
as shown in FIG. 4C.

This is because a vector sum of the average director of the
liquid crystals according to the alignment direction of the
liquid crystals and the liquid crystal directors around the
second horizontal portion SLT20-H is greater than a vector
sum of the average director of the liquid crystals according to
the alignment direction of the liquid crystals and the liquid
crystal directors around the second vertical portion SLT20-V.

As the average directors of the first to fourth domains DM1
to DM4 are tilted more toward the horizontal direction D1, the
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brightness of the first sub-pixel SPX1 decreases more gradu-
ally, so the side visibility may be improved in the low gray-
scale range.

In an alternative embodiment, the width HSW1 of the
horizontal portion SLT1-H may be the same as the width
VSW1 of the first vertical portion SLT1-V.

The second sub-pixel SPX2 may have an average director
that is tilted more toward a vertical direction D2 so as to
improve the side visibility in the high gray-scale range. The
second sub-pixel SPX2 may include a fourth slit STT4 having
a fourth horizontal portion SLT4-H (refer to FIG. 6B) of
which a width is greater than that of a fourth vertical portion
SLT4-V (refer to FIG. 6B).

FIGS. 9A to 9C are plan views showing a second sub-pixel
according to another exemplary embodiment. In FIGS. 9A
and 9B, the same reference numerals denote the same ele-
ments as in FIGS. 6 A to 6C, and thus detailed descriptions of
the same elements will be omitted.

Referring to FIG. 9A, a second sub-pixel electrode SPE20
may include a plurality of third slits SLT3 and SL.T30. Each of
the third slits SLT3 and SLT30 includes a third horizontal
portion SLT3-H and SLT30-H and a third vertical portion
SLT3-V and SLT30-V.

The third slits SLT3 and SL.T30 have different shapes from
each other. In a first type of the third slits SLT3, an end portion
of a third horizontal portion SLT3-H is connected to an end
portion of a third vertical portion SLT3-V. In a second type of
the third slits SLT30, an end portion of the third horizontal
portion SLT30-H is connected to a center portion of the third
vertical portion SLT30-V.

In the second type of the third slits SL.T30, the third hori-
zontal portion SL’T30-H is disposed in a position correspond-
ing to a horizontal axis RLH20 that divides the second sub-
pixel electrode SPE20.

In the first type of the third slits SLT3, the third horizontal
portion SLT3-H is arranged to face horizontal sides SPE20-
S1and SPE20-S3 of the second sub-pixel electrode SPE20. In
the second sub-pixel electrode SPE20, two fifth domains
DMS5, two sixth domains DM6, two seventh domains DM7,
and an two eighth domains DM8 are defined at both sides of
horizontal axis RLH20.

As shown in FIG. 9B, a second portion 230-S20 of a
common electrode 230 positioned to overlap the second sub-
pixel electrode SPE2 in the liquid crystal display includes a
fourth slit SCT40.

The fourth slit SLT40 may include a plurality of fourth
horizontal portions SL'T40-H1 and SL.T40-H2 and a fourth
vertical portion SLT40-V. In FIG. 9B, the fourth slit SLT40
includes two fourth horizontal portions SI'T40-H1 and
SL.T40-H2 as a representative example.

The two fourth horizontal portions SLT40-H1 are arranged
at both sides of the horizontal axis RLH20. Each of the fourth
horizontal portions SLT40-H1 and SI.T40-H2 is positioned at
a border between the fifth and sixth domains DMS and DM6
(refer to FIG. 9A) and the seventh and eighth domains DM7
and DM8 (refer to FIG. 9A). The fourth vertical portion
SL.T40-V is arranged at a position corresponding to a portion
of'a vertical axis RLV20 (refer to FIG. 9A).

In the present exemplary embodiment, a second sub-pixel
SPX20 includes a greater number of domains than the second
sub-pixel SPX2 shown in FIG. 6C. As shown in FIG. 9C, the
second sub-pixel SPX20 may be divided into two pairs of the
fifth to eighth domains DM5 to DMS.

Similar to the fitth to eighth domains DM5 to DM8 shown
in FIG. 6C, average directors of the two pairs of the fifth to
eighth domains DM5 to DMS8 are tilted toward the vertical
direction D2.
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In another exemplary embodiment, the number of the
domains of the first sub-pixels SPX1 may be increased by
changing the shapes of the first slit SLT1 and the second slit
SLT?2 of the first sub-pixel SPX1.

FIG. 10 is a plan view showing a pixel according to another
exemplary embodiment, and FIG. 11 is an equivalent circuit
diagram of a pixel shown in FIG. 10.

In the present exemplary embodiment, different from the
pixel PX shown in FIGS. 1 and 2, a pixel PX10 of a liquid
crystal display does not include the first sub-pixel SPX1 and
the second sub-pixel SPX2. The pixel PX10 shown in FIGS.
10 and 11 has substantially the same circuit configuration as
the first sub-pixel SPX1 shown in FIGS. 1 and 2.

A first substrate 100 (refer to FIG. 3) may be defined as a
plurality of pixel areas when viewed in a plan view. Pixel
electrodes PE are arranged in the pixel areas, respectively.
Each pixel area may be defined by two successive gate lines
GLi-1 and GLi and two successive data lines DLj and DLj+1,
which are arranged on the first base substrate 110 (refer to
FIG. 3).

The thin film transistor Trl applies a data signal to the pixel
electrode PE in response to a gate signal provided through a
first gate line GLi.

The pixel electrode PE includes at least one first slit SLT1,
and the common electrode 230 (refer to FIG. 3) includes a
second slit SLT2. The first slit SL'T1 includes a first horizontal
portion and a first vertical portion, and the second slit SLT2
includes a second horizontal portion and a second vertical
portion.

In FIG. 10, the pixel electrode PE has the same shape as the
first sub-pixel electrode SPE1 shown in FIG. 4A and the
common electrode has the same shape as the common elec-
trode shown in FIG. 4B. Thus, when the pixel voltage is
charged in the pixel PX10, the average director of liquid
crystals are tilted more toward the horizontal axis RLH1
(refer to FIG. 4A) than before the pixel voltage is charged in
the pixel PX10. Thus, the side visibility of the pixel PX10
may be improved in the low gray-scale range.

The shapes of the first slit SLT1 and the second slit SLT2
may be changed to the shapes of the third slit SU'T3 and the
fourth slit SLT4 shown in FIGS. 6A and 6B. Thus, the side
visibility of the pixel PX10 may be improved in the high
gray-scale range.

In the present exemplary embodiment, the shape of the
pixel electrode PE and the shape of the common electrode
corresponding to the pixel electrode PE should not be limited
to the shapes shown in FIG. 10. The shapes of the pixel
electrode PE and the portion of common electrode corre-
sponding to the pixel electrode PE may be changed to the
shapes shown in FIGS. 8C and 9C.

Although the exemplary embodiments have been
described, it is understood that the present invention should
not be limited to these exemplary embodiments but various
changes and modifications can be made by one ordinary
skilled in the art within the spirit and scope of the present
disclosure including the appended claims.

What is claimed is:

1. A liquid crystal display comprising:

at least one pixel including a first sub-pixel charged with a
first voltage and a second sub-pixel charged with a sec-
ond voltage different from the first voltage, the first
subpixel and the second sub-pixel are arranged in a first
direction;

a first substrate on which a first sub-pixel electrode pro-
vided in the first sub-pixel and a second sub-pixel elec-
trode provided in the second sub-pixel are disposed;
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a second substrate that faces the first substrate and on
which a common electrode facing the first sub-pixel
electrode and the second sub-pixel electrode is disposed;
and

liquid crystals interposed between the first substrate and
the second substrate,

wherein the first sub-pixel electrode comprises at least one
first slit having a first extending portion extending in a
second direction perpendicular to the first direction and
a second extending portion extending in the first direc-
tion, wherein the first extending portion includes a first
linear edge extending parallel with and adjacent to a first
outer edge of the first sub-pixel electrode and a second
linear edge extending parallel with the first linear edge,
and the second extending portion includes a third linear
edge connected to the first linear edge and adjacent to a
second outer edge of the first sub-pixel electrode and a
fourth linear edge connected to the second linear edge,
and a width of the first extending portion is different
from a width of the second extending portion.

2. The liquid crystal display of claim 1, wherein the first
sub-pixel comprises a first thin film transistor outputting a
data signal and a first liquid crystal capacitor connected to the
first thin film transistor, and the second sub-pixel comprises a
second thin film transistor outputting the data signal, a second
liquid crystal capacitor connected to the second thin film
transistor, a third thin film transistor turned on at a different
time point from the second thin film transistor, and a coupling
capacitor electrically connected to the second liquid crystal
capacitor to lower a voltage charged in the second liquid
crystal capacitor when the third thin film transistor is turned
on.

3. The liquid crystal display of claim 1, wherein the first
sub-pixel is divided into a plurality of domains and the liquid
crystals are aligned in a different direction in each domain.

4. The liquid crystal display of claim 3, wherein the com-
mon electrode comprises a second slit disposed in a first
portion of the common electrode positioned over the first
sub-pixel electrode, the second slit is disposed at a border
between the domains of the first sub-pixel, and the second slit
comprises a third extending portion extending in the second
direction and a fourth extending portion extending in the first
direction.

5. The liquid crystal display of claim 4, wherein a width of
the third extending portion is different from a width of the
fourth extending portion.

6. The liquid crystal display of claim 5, wherein the first slit
is arranged in each of the domains in the first sub-pixel.

7. The liquid crystal display of claim 6, wherein the first
voltage has a level higher than the second voltage, and the first
extending portion has a width larger than the second extend-
ing portion.

8. The liquid crystal display of claim 7, wherein a distance
between the first linear edge of the first extending portion and
the first outer edge of the first sub-pixel electrode is substan-
tially the same as a distance between the third linear edge of
the second extending portion and the second outer edge of of
the first sub-pixel electrode in a plan view.

9. The liquid crystal display of claim 7, wherein the second
sub-pixel electrode comprises at least one third slit having a
fifth extending portion extending in the second direction and
a sixth extending portion extending in the first direction, a
width of the fifth extending portion is larger than a width of
the sixth extending portion, and the third slit is extending
along outer edges of the second sub-pixel electrode.

10. The liquid crystal display of claim 9, wherein the sec-
ond sub-pixel is divided into a plurality of domains and the
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liquid crystals are aligned in a different direction in each
domain, and the third slit is arranged in each of the domains of
the second sub-pixel.

11. The liquid crystal display of claim 10, wherein the
common electrode comprises a fourth slit disposed in a sec-
ond portion of the common electrode positioned over the
second sub-pixel electrode, the fourth slit is disposed at a
border between the domains of the second sub-pixel, and the
fourth slit comprises a seventh extending portion extending in
the first direction and a eighth extending portion extending in
the second direction.

12. The liquid crystal display of claim 11, wherein a width
of the seventh extending portion is greater than a width of the
eighth extending portion.

13. The liquid crystal display of claim 7, wherein the sec-
ond sub-pixel electrode comprises a plurality of third slits,
each including a fifth extending portion extending in the
second direction and a sixth extending portion extending in
the first direction and having a width larger than a width of the
fifth extending portion, the fifth extending portion of one of
the third slits is arranged in a position corresponding to a first
axis that divides the second sub-pixel electrode in the second
direction, and the fifth extending portion of a remaining one
of the third slits is arranged in a position parallel to an outer
edge of the second sub-pixel electrode.

14. The liquid crystal display of claim 13, wherein the
common electrode comprises a fourth slit disposed in a sec-
ond portion of the common electrode positioned over the
second sub-pixel electrode and including a plurality of sixth
extending portions and a seventh extending portion, the sixth
extending portion is arranged in a position corresponding to a
second axis that divides the second sub-pixel electrode in the
first direction, and the seventh extending portions are respec-
tively arranged at both sides of the first axis dividing the
second sub-pixel electrode.

15. A liquid crystal display comprising:

a first substrate that includes a gate line applied with a gate

signal and a data line applied with a data signal;

a pixel electrode disposed on the first substrate;
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a thin film transistor disposed on the first substrate to apply
the data signal to the pixel electrode in response to the
gate signal;

a second substrate that faces the first substrate and on
which a common electrode is disposed; and

liquid crystals interposed between the first substrate and
the second substrate, wherein the pixel electrode com-
prises at least one first slit that includes a first extending
portion extending in a first direction and a second
extending portion extending in a second direction per-
pendicular to the first direction and having a width dif-
ferent from a width of the first extending portion,
wherein the first extending portion includes a first linear
edge extending parallel with and adjacent to an outer
edge of the first subpixel and a second linear edge
extending parallel with the first linear edge, and the
second extending portion includes a third linear edge
connected to the first linear edge and a fourth linear edge
connected to the second linear edge.

16. The liquid crystal display of claim 15, wherein the pixel
electrode is divided into a plurality of domains, the liquid
crystals are aligned in a different direction in each domain,
and the first slit is disposed in each of the domains.

17. The liquid crystal display of claim 16, wherein the
common electrode comprises a second slit disposed in a por-
tion of the common electrode that overlaps the first sub-pixel,
and the second slit comprises a third extending portion
extending in the first direction and a fourth extending portion
extending in the second direction, and the second slit is dis-
posed at a border between the domains.

18. The liquid crystal display of claim 17, wherein a width
of'the third extending portion is different from a width of the
fourth extending portion.

19. The liquid crystal display of claim 18, wherein a width
of the first extending portion is larger than a width of the
second extending portion, and a width of the third extending
portion is larger than the width of the fourth extending por-
tion.



